A 53-year-old man was urgently referred to our department for an evaluation after a hot slag injury to his left ear a few days earlier. The patient had been cutting bolts with a torch with his left ear turned up when hot slag entered his ear canal. By the time of his visit, the pain had diminished; in fact, he reported that his left ear had gone numb. He complained of left-sided tinnitus and hearing loss. He had initially experienced intense rotatory vertigo, but it had subsided. He denied imbalance and otorrhea. He had no history of otologic problems.
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Examination of the left ear with a microscope revealed the presence of a piece of metal that had penetrated the tympanic membrane (TM); this shard was resting in the anterior middle ear space (figure 1). The limits of the perforation could not be visualized because of the foreign object. The remainder of the posterior TM was somewhat macerated and still inflamed from the injury. The Weber test lateralized to his left, and the Rinne test was equivocal on the left and positive on the right.
Audiometry showed a conductive hearing loss in the left ear, with normal word discrimination. Computed tomography (CT) of the temporal bones confirmed the presence of a foreign object of metallic density in the left hypotympanum; the ossicles were normal (figure 2). We recommended surgical treatment, including extraction of the foreign object and a postauricular tympanoplasty, which would likely require a cartilage graft. The patient initially delayed his decision, but he ultimately agreed to surgery, which was finally performed about 6 months after the injury.
Surgical exploration via a postauricular approach identified the large, nonadherent slag fragment resting in the anterior middle ear, with smaller fragments scattered around it and with metallic tattooing of the exposed portion of the bony canal wall. Upon removal of the foreign body, the full extent of the perforation was revealed. An anteroinferior TM perforation of approximately 50% extended to include damage to the adjacent annulus and canal skin. The TM remnant was thickened. The ossicular chain was intact. The patient underwent a type I tympanoplasty with a tragal cartilage underlay graft. A perichondrial extension was draped onto the anterior exposed bony canal wall to anchor the anterior margin of the graft.
Although the patient had been warned to stop smoking before the surgery, he did not quit until about 1 month postoperatively. This refusal initially resulted in delayed healing and a persistent perforation. However, just over 2 months postoperatively (about 5 weeks after smoking cessation), no perforation was visible and monomeric healing of the injury site was observed. Unfortunately, the perforation has subsequently recurred.
Although ocular injuries sustained during welding are more common, otologic injuries have been documented. [1] [2] [3] [4] Welding creates a hot metal slag that can reach temperatures of more than 1,000°C; therefore, the primary mechanism of such an otologic injury is thermal. 5 While the pinna and external auditory canal are most often affected, damage to the tympanic membrane and inner ear are also possible. 5 In addition, transtympanic facial nerve damage has been reported. 3, 6 After making contact with the TM, the hot slag causes tissue damage, leading to devascularization and scar formation. 1 This can result in a chronic TM perforation and otorrhea. 6 These defects are reportedly difficult to repair. 6 It is believed that the cauterizing effect of the slag leads to poorly vascularized tissue that cannot provide a healthy scaffold for a graft. 6 This theory is supported by reports of higher rates of residual perforation after tympanoplasty to repair slag injuries than with perforations from other causes. 1, 4 In our patient, the foreign body was easily visible on otoscopic examination. However, previous reports have shown that a perforation may be the only clue to a retained foreign body. 2 The presence of slag can be confirmed on CT, which can be used to evaluate damage to the ossicles and the proximity of the foreign body to nearby structures such as the carotid canal.
This case illustrates the importance of ear protection in the setting of occupational welding. Slag injuries represent a rare but preventable cause of TM perforation. For large perforations, we recommend tympanoplasty with a tragal cartilage graft as the best option for improving the patient's hearing. Delaying the surgical repair of a slag-induced TM perforation until the limits of tissue damage are fully demarcated might result in fewer tympanoplasty failures. 
